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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the 
Shipbuilding Sectional Committee had been approved by the Transport Engineering Division Council. 

Mineral fibre marine board is used for thermal insulation on board ships. Its properties can be varied 
widely in the process of manufacture to meet both general and specific demands. 

This standard covers mineral fibre marine boards for thermal insulation intended for use on flat surfaces 
operating at temperatures from -50°C to 700°C 

While preparing this standard considerable assistance has been derived from Naval Specification No. 
NCD 1413 Specification for insulation material — Mineral Fibre Marine Board.^Assistance has also been 
derived from BS 2972 : 1989 'Methods of tests for inorganic thermal insulating materials for formulating 
water absorption test'. 

The Committee responsible for the preparation of this standard is given in Annex E. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final 
value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance 
with IS 2 : 1960 'Rules for rounding off numerical values (revised)'. The number of significant places 
retained in the rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 

SHIPBUILDING — MINERAL FIBRE 
MARINE BOARD FOR THERMAL 
INSULATION — SPECIFICATION 



1 SCOPE 

This standard covers the requirements, and 
methods of sampling and test for mineral fibre 
marine board for thermal insulation on board 
ships. 

2 REFERENCES 

The following Indian Standards are necessary 
adjuncts to this standard : 

IS No. Title 

235 : 1989 Method for determination of ten- 
sile characteristics of individual 
textile fibres (first revision) 

Test sieves : Part 2 Perforated plate 
test sieves (third revision) 

Glossary of terms, symbols and 
units relating to thermal insulation 
materials (first revision) 

Mineral wools thermal insulation 
materials — Method of test (second 
revision) 

Method of the determination of 
thermal conductivity of thermal 
insulation materials (two slab 
guarded hot plate method) (first 
revision) 



460 (Part 2) : 
1985 

3069 : 1994 



3144: 1990 



3346 : 1980 



IS No. Title 

13286 : 1992 Surface spread of flame for thermal 
insulation materials — Methods of 
test 

3 TERMINOLOGY 

For the purpose of this standard, the definitions of 
the terms, symbols and units given in IS 3069 : 1994 
shall apply. 

4 MATERIALS 

4.1 The materials shall consist of rock slag, glass 
processed from a molten state into fibrous foam 
and bonded with a suitable binder. 

4.2 The cloth facing shall be low alkali glass cloth, 
treated with a coating compound capable to give 
surface finish for painting when processed and 
meeting the requirements and tests laid down in 
this standard. 

4.3 The cloth in the loomstate condition shall 
conform to the requirements given helow and the 
weave shall be 4 shaft satin or any other weave of 
equal weight and strength. The minimum breaking 
strength shall be determined in accordance with 
IS 235 : 1989 and shall comply with the following 
requirements: 



Weight 
±10% 

(g/m 2 ) 



Approx 
Thicbress 

(mm) 



Average 

Warp/Weft 

Ends/Picks 

(j)er 100 mm) 



Nam Yam 

County 

'Warp'* Weft 
(Tex) 



Min Average 

Brea king §trength 

'Warp Weft** 

(N per 10 mm) 



450 



0.43 



189/126 



EC9 EC9 

136-1/0 136-1/0 



720 



480 



5 MANUFACTURE 

5.1 The mineral fibre shall be compressed or 
otherwise formed into a board of the required 
dimensions. 

5.2 One side of the board shall be covered with the 
glass facing cloth and be firmly affixed with a mois- 
ture resisting adhesive having a bonding strength of 



not less than that of successive laminations of the 
fibre. 

6 REQUIREMENTS 

6.1 The materials shall conform to the require- 
ments given in Table 1 when tested in accordance 
with the methods prescribed in col 4 of Table 1. 
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Table 1 Requirements for Mineral Fibre Marine Board for Thermal Insulation 

(Clauses 6.1, 8.1,8.2«n^D-2.1) 



SI No. 


Characteristic 


Requirement 

Mm Max 


Method of Test, Ref to 

Clause IS No. 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 





Alkalinity, percent 


— 


1 


25 


3144 


ii) 


Resistance to compression, precent ' 


20 


— 


8 


3144 


iii) 


Shot content, precent by mass 2 ^ 
IS Sieve [see IS 460 (Part 2) : 1985] 
500 micron 
250 micron 


— 


5 
15 


13 


3144 


iv) 


Puncture resistance facing cloth 


100 


— 




Annex A 


v) 


Interlaminar adhesion, kN/m 2 


6.0 


— 




Annex B 


vi) 


Water absorption, kg/m 


— 


8 




AnnexC 


vii) 


Surface spread of flame 


To comply 


with class 1 material 




13286 


viii) 


Ability to bend 






6.4 




ix) 


Thermal conductivity at 20°C W/m°C 


— 


0.035 




3346 


x) 


Length and width 






6 


3144 


xi) 


Thickness 


— 


— 


7 


3144 



^The load necessary to compress the finished board to 60 percent of its initial thickness shall not be less than 20 kN/m 2 and the 
material shall return to 90 percent of the original thickness within five minutes of the release. 

2 ^ Any shot present in the bonded material shall not be greater than 5 mm in any dimension. 

6.2 Sizes and Dimensions 

Boards may be supplied in thickness of 19 mm, 25 
mm, 50 mm and 75 mm in sizes as agreed to between 
the purchaser and the supplier. 

6.3 Weight 

The weight of the finished boards, including the 
facing cloth shall not exceed the values given 
below: 

Thickness 

mm 

25 2.20 

50 3.70 

75 5.20 



Table 2 


Dimensional Tolerances for Mineral 




Fibre Marine Board 




(Clause 


6.5) 






All dimensions in 


millimetres. 


SI No. 


Dimensions 




Tolerance 


(1) 


(2) 




(3) 


9 


Length 




±3 


») 


Width 




±3 


iii) 


Thickness 







Weight 
kg/m 2 



iv) 



a) 19 and 25 

b) 50 and 75 

Mass, percent 



±1.5 

±2.0 

+ 

-15 



6.4 Ability to Bend 

The mineral fibre is to be removed from a suitable 
sample of the finished board and the resultant 
facing cloth is to be folded through 90 degrees over 
a sharp edge without cracking. 

6.5 Tolerance 

The dimensions of the product supplied shall not 
deviate from those specified by more than the 
tolerances given in Table 2. 

7 WORKMANSHIP AND FINISH 

7.1 General 

The surface of the finished boards shall be smooth 
and free from any irregularities and defects. 



7.2 Finish 

The surface of the board shall be capable of being 
painted with oil bound paints without causing the 
paint to crack, blister or disorder. 

8 TESTS 

8.1 Type Tests 

The type tests shall be carried out on the material 
to check the conformity with the requirements of 
the specification as given in Table 1. Fresh type 
tests shall be carried out whenever there is any 
change in the formulation of the material. 

8.2 Production Test 

All the tests specified in Table 1 (except thermal 
conductivity, and water absorption) shall constitute 
production tests. 



IS 14335 : 1996 



9 PACKING AND MARKING 

9.1 Packing 

The material shall be packed in cartons as agreed 
to between the purchaser and the supplier. 

9.2 Marking 

The packages shall be legibly and indelibly marked 
with the following information: 

a) Name of the manufacturer and his recog- 
nized trade-mark, if any; 

b) Length, width and thickness of the material; 

c) Quantity; and 

d) Batch or lot number. 



9.2.1 BIS Certification Marking 

The marine board may also be marked with the 
Standard Mark. 

9.2.1.1 The use of the Standard Mark is governed 
by the provisions of the Bureau of Indian Standards 
Act, 1986 and the Rules and Regulations made 
thereunder. The details of conditions under which 
the licence for the use of the Standard Mark maybe 
granted to manufacturers or producers may be ob- 
tained from the Bureau of Indian Standards. 

10 SAMPLING 

The method of drawing representative samples of 
the material and criteria for conformity shall be as 
prescribed in Annex D. 



ANNEX A 

(Table 1) 
METHOD OF DETERMINATION OF PUNCTURE RESISTANCE FOR FACING CLOTH 



A-l APPARATUS 

The apparatus comprises an arm pivoted at one end 
so that it may move in a vertical plane. A 6 mm 
diameter steel pin which has been turned to a point 
of 1.5 mm radius is mounted vertically on the arm 
430 mm from the pivot. The weight of the arm is 
350 g and an additional weight of 1.0 kg is feed to 
the arm 380 mm from the pivot. The whole is fitted 
on to a rigid base board so that when the arm is 



horizontal, the point is approximately 25 mm above 
the board. 

A-2 TEST PROCEDURE 

A sample of 250 mm x 250 mm fibre board with 
facing cloth uppermost is securely held below the 
point which is allowed to fall through a measured 
distance on to the cloth. The maximum height of 
fall which does not puncture the cloth is recorded. 



ANNEX B 

(Table 1) 
METHOD OF DETERMINATION OF INTERLAMINAR ADHESION 



B-l APPARATUS 

B-l.l A suitable testing machine to pull the sample 
apart with adjustable linear speed. 

B-2 PREPARATION OF SAMPLE 

B-2.1 A 100 mm x 150 mm rectangular sample is 
cut from the board under test and aluminium plates 



of the same dimensions are fixed on either side of 
the sample using a contact adhesive. 

B-3 TEST PROCEDURE 

B-3.1 The plates are then placed in a suitable test- 
ing machine and pulled apart at 20 nyn/min. The 
maximum load is recorded and from it the inter- 
laminar adhesion in kN/m 2 is calculated. 
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ANNEX C 
(Table 1) 

WATER ABSORPTION TEST 



C-l GENERAL 

This method specifies testing of mineral fibre 
marine board for thermal insulation under condi- 
tions of partial immersion in water. 

C-2 SPECIMENS 

C-2.1 Number and Size 

Six to nine specimens shall be taken for this test. 
The size of the specimen shall be 150 mm 2 and 
preferably not less than 25 mm thick. 

C-2.2 Preparation of Test Specimens 

C-2.2.1 Weigh the specimens as received and sub- 
sequently dry to constant mass. Determine the dry 
mass of the specimen. For materials having a 
recommended upper temperature limit of less than 
120°C, dry the specimen in a dessicator. Where the 
upper temperature limit is 120°C or over, dry the 
specimen in a ventilated oven at 105°C to 110°C. 

C-2.2.2 Loose, fibrous, granular and powdered 
materials shall be carefully and evenly packed to a 
specified bulk density into an open topped, per- 
forated sheet metal or gauze container, measuring 



150 mm x 150 mm preferably 25 mm internally, 
fitted with a lid of the same material. 

C-3 PROCEDURE 

C-3.1 Partial Immersion 

Suspend the specimen, prepared as in C-2.2, verti- 
cally with one 150 mm x 25 mm side immersed 
6 mm below the surface of tap water for 48 h. 
Maintain the water at constant level by means of a 
slow constant feed and fixed overflow pipe. 

At the end of the period of immersion, suspend the 
specimen by one corner and allow to drain for 5 
minutes. When applicable, wipe off the excess sur- 
face water with a dry cloth or remove by the careful 
application of blotting paper. Weigh the specimen 
immediately. 

C-4 EXPRESSION OF RESULTS 

The results of the tests shall be expressed as follows: 

a) The increase in mass expressed in kg of 
water per m 2 of immersed horizontal sur- 
face. 

b) The bulk density of the specimen before 
testing. 

c) The condition of the specimen, particularly 
any signs of deterioration. 



ANNEX D 

(Clause 10) 
SAMPLING OF M INERAL FIBRE MARINE BOARD FOR THERMAL INSULATION 



D-l SCALE OF SAMPLING 

D-Ll Lot 

All the material of the same density produced 
under essentially the same conditions of manufac- 
ture shall be grouped and each such group shall 
constitute a separate lot. 

NOTE — The purchaser and the supplier may mutually 
agree to term the material manufactured during a certain 
periodas a lot. It is recommended that an 8-hour production 
under Essentially same conditions may be termed as a lot. 

D-2 SAMPLE SIZE AND NUMBER OF TESTS 

D-2.1 One board shall be selected at random for 
each of the requirements (i) to (be) given in Table 
1 from a lot of any size. For length, width and 



thickness the number of boards selected shall be as 
under: 

Lot Size No. of Slabs Selected 



Up to 200 


5 


201 to 300 


6 


301 .. 500 


7 


501 » 800 


8 


801 .. 1 300 


9 


1 301 and above 


10 



D-2.2 Criteria for Conformity 

The lot shall be declared as conforming to the 
requirements of this specification if, the different 
test results obtained under D-2.1 meet the cor- 
responding requirements given in the standard in- 
dividually. 
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ANNEX E 

( Foreword ) 

COMMITTEE COMPOSITION 



Shipbuilding Sectional Committee, TE 17 



Chairman 



Capt K. K. Lohana 
Members 
Shri B. C. Bakshi 

Cdr D. Kumar (Alternate) 
Shri S. N.Bassi 

Shri S. K. Bose (Alternate) 
Shri S. K. Bhatia 

SHRI K. ICTiwari (Alternate) 
Shri Subir Chakravarty 

Shri S. Chakravarty (Alternate) 
Deputy Chief Surveyor 
Shri A. K. Chopra 

SHRI D. G. SaRANGDHAR (Alternate) 
Shri Jaywant Y. Chowgule 

Shri A. R. I. Havaldar (Alternate) 
Head of Design Department 

Head of Standard Cell (Alternate) 
Shri A. K. Sen 

Shri G. Sharma (Alternate) 
Shri P. R. Govil 

Shri M. K. Agarwal (Alternate) 
Rear Adm Y. N. Inamdar 
Shri Joseph Isaac 

Shri U. S. Bhowmick (Alternate) 
Shri Madan Lal Kochar 

Shri P. K. Banerjee (Alternate) 
Cmde R. K. Bhatia 

Cmde N. P. Gupta (Alternate) 
CaptH. K.D.Patel 
Shri K. Premkumar 
Lt Cdr S. S. Jaswal 

Shri K« R. R. Chodhary (Alternate) 
Shri R. Sen 
Shri A. Sengupta 

Shri R. Bhave (Alternate) 
Shri G. Sinha 

Shri S. K. Halder (Alternate) 
CaptK. S. Sood 
Shri S. Srinivasan 

Shri K. P. Rao (Alternate) 
Shri V.K. Jain, 

Director (Transport Engineering) 



Representing 
Institution of Naval Architects, Bombay 

Directorate of Quality Assurance (Warship Project), 

Ministry of Defence, New Delhi 
Garden Reach Shipbuilders & Engineers Ltd, Calcutta 

DGTD, New Delhi 

Calcutta Port Trust, Calcutta 

DG Shipping, Bombay 

Indian Register of Shipping, Bombay 

Small Shipowners Association, Goa 

Mazagon Dock Ltd, Bombay 

The Shipping Corporation of India, Bombay 

Ministry of Surface Transport (SBR), New Delhi 

The Institute of Marine Engineers (India), Bombay 
Cochin Shipyard Ltd, Cochin 

American Bureau of Shipping, Bombay 

Directorate General of Naval Designs, New Deihi 

The Indian National Shipowners Association, Bombay 

Goa Shipyard Ltd, Goa 

Directorate of Standardization, Ministry of Defence, 

New Delhi 
Chowgule Steamships Ltd, Bombay 
Lloyd's Register of Shipping, Bombay 

FTakt India Ltd, Calcutta 

Oil & Natural Gas Commission, Dehra Dun 
Hindustan Shipyard Ltd, Visakhapatnam 

Director General, BIS (Ex-officio Member) 

Member Secretary 

Shri N.S. Judge 

Director (Transport Engineering)- BIS 



Deck Covering, Partitions and Insulation Subcommittee, TE 17 : 6 



Convener 
Shri A. K. Sen 

Members 

Shri N. K. Chugh (Alternate to 
Shri A. K. Sen) 
Shri S. K. Bose 

Shri Shyamal Kumar Datta (Alternate) 
Shri G. Krishnareddy 

Shri R. Santanam (Alternate) 
Shri H. M. Nandheolyar 
Cdr M. M. Singh 

Cdr G S. M. Raj (Alternate) 
Shri N. Srinivas 

Shri Kaushik Das (Alternate) 
Shri T. Titus 

Shri C S. Manoj (Alternate) 
Shri Raman M. Patel 
Shri S, Bansal 

Shri Rahul Sood (Alternate) 



The shipping Corporation of India Ltd, Bombay 

Garden Reach Shipbuilders & Engineers Ltd, Calcutta 

Hindustan Shipyard Ltd, Visakhapatnam 

Indian Linoleums Ltd. 24 Parganas 
Indian Navy, New Delhi 

Lloyd Insulations (India) Pvt Ltd, Bombay 

Mazagon Dock Ltd, Bombay 

The Bhor Industries Private Ltd, Bombay 
U.P. Twiga Fibreglass Ltd, New Delhi 
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